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$(t_{1}, \ldots, t_{N})\in \mathbb{C}^{N}$
$dB_{j}= \sum_{i(\neq j)}[B_{i}, B_{j}]d\log(t_{i}-t_{j})$
, $B_{i}\in$ Mat$r(\mathbb{C})$ (1)
, $\mathbb{P}^{1}$ Fuchs
$\frac{\partial y}{\partial\zeta}=\sum_{j=1}^{N}\frac{B_{j}(t)}{\zeta-t_{j}}y$ (2)
, 1912 L. Schlesinger .
Schlesinger . $B_{0}$ $:=-B_{1}-\cdots-B_{N}$ $\zeta=\infty$
. Schlesinger (1) , (2)
$\frac{\partial y}{\partial t_{j}}=-\frac{B_{j}(t)}{\zeta-t_{j}}y$ (3)
. , $N=3,$ $r=2$ , $t_{1}=0,$ $t_{2}=1,$ $t_{3}=t$
, Schlesinger (1)
$\frac{dB_{1}}{dt}=\frac{[B_{3},B_{1}]}{t}$ , $\frac{dB_{2}}{dt}=\frac{[B_{3},B_{2}]}{t-1}$ ,
$\frac{dB_{3}}{dt}=\frac{[B_{1},B_{3}]}{t}+\frac{[B_{2},B_{3}]}{t-1}$
, reduction , Painleve’ $P_{6}$
. (2), (3) , $\zeta=0,1,$ $t,$ $\infty$




$P_{6}arrow P_{5}$ $P_{2}(arrow P_{1})$ (5)
$\backslash$ $\nearrow$
$P_{4}$




( ) monodromy . $n$ ,








. $t$ , .
, $N$ , .
, Mason Woodhouse Twistor ,
. , .
$\bullet$ Grassmann $G_{2,N+1}(\mathbb{C})$ YMills
( ) , $N+1$ PGL$N+1(\mathbb{C})$
, $((2)$ , (3)
) . Schlesinger
(GSS) .





1. p Mason Woodhouse [4] .
Schlesinger , $P_{2},$
$\ldots$ , P
$N+1\geq 5$ . $N+1=5$ , 5
$x\perp\backslash 1$ Kawamuko Nitta [2] .
2. , Painleve’ Masuda [5, 6], Shah Woodhouse [8]






$G_{2,N+1}(\mathbb{C})$ $\mathbb{C}^{N+1}$ 2 Grassmann . $G_{2,N+1}(\mathbb{C})$
, $z\in$ Mat$2_{)}N+1(\mathbb{C})$ rankz $=2$ 2 $z=(\begin{array}{l}\vec{z}_{0}z_{1}^{\neg}\end{array})$ ,
$\vec{z}_{0},\tilde{z}_{1}$
$\mathbb{C}^{N+1}$ 2 $\{\vec{z}_{0}$ , $\vec{z}_{1}\rangle$ . $\vec{z}_{0}$ , $\vec{z}_{1}$ 2 $A^{\backslash }\overline{\pi}_{\circ}\mathfrak{R}ii_{B}^{*\text{ }}$
, GL2 $(\mathbb{C})$ $gz$ , $gz$ $z$ $G_{2)N+1}(\mathbb{C})$
.
$G_{2,N+1}(\mathbb{C})\simeq$ GL2 $(\mathbb{C})\backslash \{z\in$ Mat$2_{1}N+1(\mathbb{C})|$ rank $z=2\}$
. , $G_{2,N+1}(\mathbb{C})$ . $U\subset G_{2,N+1}(\mathbb{C})$
affine chart .


















$[D_{0j},$ $D_{1k}]+[D_{1j},$ $D_{0k}]=0$ . (12)
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. , $A_{ij}(z)$ GASDYM
. $A_{ij}(z)$ gauge potential .
Twistor , double fibration .
$F_{1,2}=$ { $(v_{1},$ $v_{2})|v_{1}\subset v_{2}\subset \mathbb{C}^{N+1}$ : subspace, dim $v_{i}=i$ }
, $F_{i},$ $(i=1,2)$ $\mathbb{C}^{N+1}$ $i$ . $F_{1}=$
$\mathbb{P}^{N}(\mathbb{C}),$ $F_{2}=G_{2,N+1}(\mathbb{C})$ . double fibration
$F_{1,2}$
$\pi_{1}\swarrow’$ $\backslash \pi_{2}$ (13)
$F_{1}$
$\pi_{1}((v_{1}, v_{2}))=v_{1}$ , $\pi_{2}((v_{1},v_{2}))=v_{2}$ . (14)




$J(n)=\{(\begin{array}{llll}h_{0} \text{ _{}1} \cdots h_{n-1} .\cdot. \vdots \ddots h_{l} h_{0}\end{array})\}\subset GL_{n}(\mathbb{C})$
$n$ Jordan . $N+1$ $\lambda=$ ( $n_{1},$ $\ldots,$ ne) , $GL_{N+1}(\mathbb{C})$
(15)$H_{\lambda}:=\{(\begin{array}{lll}h^{(1)} \ddots h^{(\ell)}\end{array})|h^{(k)}\in J(n_{k})(k=1, \ldots,\ell)\}$
$\simeq J(n_{1})\cross\cdots\cross J(n_{\ell})$
. , $H_{\lambda}$ $\emptyset$ $=(\text{ ^{}(1)}, \ldots, h^{(l)})$ . $\overline{H}_{\lambda}$ $H_{\lambda}$ $PGL_{N+1}(\mathbb{C})$
.
$\lambda$ , $Z_{\lambda}\subset$ Mat$2,N+1(\mathbb{C})$ ; $z\in Z_{\lambda}$ ,
$z=(z^{(1)}, \ldots, z^{(\ell)})$ , $z^{(k)}=(z_{0}^{(k)}, \ldots, z_{n_{k}-1}^{(k)})\in$ Mat$2,n_{k}(\mathbb{C})$
,
$\det(z_{0}^{(k)}, z_{1}^{(k)})\neq 0,$ $(n_{k}\geq 2)$ ,




$U_{\lambda}=$ GL2 $(\mathbb{C})\backslash Z_{\lambda}\subset G_{2,N+1}(\mathbb{C})$ . $U_{\lambda}$ $G_{2_{1}N+}i(\mathbb{C})$ Zariski ,
, $z\in Z_{\lambda}$
$z_{0}^{(1)}=(\begin{array}{l}l0\end{array})$ , $z_{0}^{(2)}=(\begin{array}{l}0l\end{array})$ (17)
. , $\lambda=(N+1)$ $z=z^{(1)}$ , (17)
$(z_{0}^{(1)}, z_{1}^{(1)})=(\begin{array}{ll}1 00 l\end{array})$ , (18)
. $r^{\wedge}\backslash$ , $U_{\lambda}$ $z\in Z_{\lambda}$ .
$\overline{H}_{\lambda}$
$U_{\lambda}$ . , $H_{\lambda}$ $Z_{\lambda}$
$Z_{\lambda}\cross H_{\lambda}arrow Z_{\lambda}$ : $(z,$ $)\mapsto$ zh
. $U_{\lambda}=$ GL2 $(\mathbb{C})\backslash Z_{\lambda}$ $\overline{H}_{\lambda}$
. $U_{\lambda}$ , $\lambda\neq(N+1)$
$(z, h)\mapsto z’=(h_{0}^{(1)} \text{ _{}0}^{(2)})z$ .
. $h=(h^{(1)}, \ldots, \text{ ^{}(\ell)})\in\overline{H}_{\lambda}$ . $\lambda=(N+1)$ .
$U_{\lambda}$
$\overline{H}_{\lambda}$ $\tilde{U}_{\lambda}=\pi_{2}^{-1}(U_{\lambda})\subset F_{1,2}$ . $F_{1,2}$
$F_{1,2}\cross\overline{H}_{\lambda}\ni((v_{1}, v_{2}), h)\mapsto(v_{1}\cdot$ $, v_{2}.$ $)$ $\in F\perp,2$
$\tilde{U}_{\lambda}$ . $\tilde{U}_{\lambda}$ . $\tilde{U}_{\lambda}$
$\mathbb{P}^{1}(\mathbb{C})\cross U_{\lambda}$ . $\mathbb{P}^{1}(\mathbb{C})$ $\vec{\zeta}=(\zeta_{0}, \zeta_{1})$
,
$\mathbb{P}^{1}(\mathbb{C})\cross Z_{\lambda}\ni(\tilde{\zeta}\}z)\mapsto(\langle\vec{\zeta}z\},$ $\{z_{0}\neg,\tilde{z}_{1}\rangle)\in F_{1,2}$ , $z=(\begin{array}{l}\vec{z}_{0}\vec{z}_{1}\end{array})$ (19)
. $\{\vec{z}0,\vec{z}_{1}\rangle$ $\vec{z}0$ , $\vec{z}_{1}$ $\mathbb{C}^{N+1}$ 2 , $\langle\tilde{\zeta}z\rangle$ $\overline{\zeta}z=\zeta 0\tilde{z}_{0}+\zeta_{1}\tilde{z}1$
1 . (19) $\mathbb{P}^{1}(\mathbb{C})\cross U_{\lambda}arrow\tilde{U}_{\lambda}$
. , $\mathbb{P}^{1}(\mathbb{C})$ $\zeta=\zeta_{1}/\zeta_{0}$ (16) (17) $z$ $U_{\lambda}$
, $\tilde{U}_{\lambda}$ . $\overline{H}_{\lambda}$
$((\zeta, z), h)\mapsto(\zeta’, z’)$




$\overline{H}_{\lambda}$ , Lie $\overline{\mathfrak{h}}_{\lambda}$ $\emptyset$ $\xi\in\overline{\mathfrak{h}}_{\lambda}$ , 1
$t\mapsto e^{t\xi}$ , $\tilde{U}_{\lambda}$ $X_{\xi}$ :
$(X_{\zeta}f)( \zeta, z)=\frac{d}{dt}f((\zeta, z)\cdot e^{t\xi})|_{t=0}$ .
Lie $\lambda$ $\mathfrak{o}J$ , $X_{\xi}(\xi\in\overline{\mathfrak{h}}_{\lambda})$ $\tilde{U}_{\lambda}$ .
2.3 $\mathfrak{h}_{\lambda}$ GASDYM
$\lambda$ GASDYM . $U_{\lambda}$ .
$U_{\lambda}\cross \mathbb{C}^{r}$
$D= \sum D_{ij}^{(k)}dz_{ij}^{(k)},$ $D_{ij}^{(k)}=\partial_{ij}^{(k)}+A_{ij}^{(k)}$
GASDYM
$L_{\alpha}^{(k)}=D_{1\alpha}^{(k)}-\zeta D_{0\alpha}^{(k)}$
$[L_{\alpha}^{(k)}, L_{\beta}^{(k’)}]=0$, $(k\neq k’)$ (21)
$\zeta\in \mathbb{C}$ .
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$L_{\alpha}^{(k)}y=0$ , $(k=1, \ldots,l;\alpha=0, \ldots,n_{k}-1)$ (22)
$X_{\xi}y=0$ , $(\xi\in\overline{\mathfrak{h}}_{\lambda})$ (23)
$n_{1},$ $\ldots$ , $p$ .
(22) GASDYM , (23) , $A_{ij}^{(k)}(z)$ $\overline{H}_{\lambda}$
.
, ,
, b . $\tilde{U}_{\lambda}$ $H_{\lambda}$ .




2.3 $T_{\lambda}=U_{\lambda}/\overline{H}_{\lambda}$ $N-2$ , $t\in Z_{\lambda}$ .
1. $\lambda=(1, \ldots, 1)$ ,
$t=(\begin{array}{llllll}1 0 1 t_{3} \cdots t_{N}0 1 1 1 \cdots 1\end{array})$ .
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2. $\lambda=(N+1)$ ,
$t=(_{0}^{1}$ $01$ $00$ $t_{3}0^{\cdot}.$
.
$t_{N)}0^{\cdot}$
3. $\lambda\neq(1, \ldots, 1),$ $(N+1)$ . $t=(t^{(1)}, \ldots, t^{(\ell)}),t^{(k)}\in$ Mat$2,n_{k}(\mathbb{C})$ ,













$(\zeta, z)arrow(\eta, t, \xi)$




. $x=(x_{0},x_{1}, \ldots)$ $\theta_{m}(x)$
$\log(x_{0}+x_{1}\Lambda+x_{2}\Lambda^{2}+\cdots)=\sum_{m=0}^{\infty}\theta_{m}(x)\Lambda^{m}$ (26)









24 (22) (2 . , .
1. $B_{j}^{(k)}$ $C_{l}^{(k)}$ $t$ .






( ) . $\check{\eta}=(1, \eta)$ .
2.5 $\nabla^{2}=0$ $B_{j}^{(k)}$ . $\lambda$
Schlesinger $(GSS)$ .
.










1. Yang potential $J(z)\in$ GL$r(\mathbb{C})$ , GASDYM
Yang ( ) .
2. GASDYM $H_{\lambda}$ Yang potential $J(z)$ ,




Yang . , $G_{2,N+1}(\mathbb{C})$
(7) . GASDYM , [ $W\subset U$ .
$Y\in GL_{r}(\mathbb{C})$
$D_{0j}Y=0$ , $(j=2, \ldots, N)$ (28)
, (10) $W$ $(z)$ .
$D_{1j}Y=0$ , $(j=2, \ldots, N)$ (29)
, (11) $W$ $Y_{0}(z)\in GL_{r}(\mathbb{C})$ . (z) $:=Y_{\infty}^{-1}\cdot Y_{0}$
$\partial_{0j}(\partial_{1k}J\cdot J^{-1})-\partial_{0k}(\partial_{1j}J\cdot J^{-1})=0$ (30)
. (30) Yang , $J$ Yang potential . , Yang (30)
$(z)\in GL_{r}(\mathbb{C})$ $W$ , GASDYM
$D_{0j}’=\partial_{0j}+A_{0j}’$ , $D_{1j}’=\partial_{1j}+A_{1j}’$
$A_{0j}’=0$ , $A_{1j}’=-\partial_{1j}J\cdot J^{-1}$
. $D’$ $D$ $(z)$ gauge .
Yang potential $J(z)$ , . ,
(28), (29)
$Y_{\infty}\mapsto Y_{\infty}\cdot C_{\infty}(\vec{z}_{1})$ , $Y_{0}\mapsto Y_{0}\cdot C_{0}(\vec{z}_{0})$
p Yang (30)
$(z)\mapsto C_{\infty}^{-1}(\tilde{z}_{1})\cdot$ $(z)\cdot C_{0}(\vec{z}_{0})$ (31)
. , ([5, 6]).
3.2 Ward Ansatz
, GASDYM gauge potential $sl_{2}(\mathbb{C})$ . \S 2.1
double fibration (13) , Klein twistor $F_{1}(=\mathbb{P}^{N}(\mathbb{C}))$ $F_{2}(=G_{2_{t}N+1}(\mathbb{C}))$
( ) . , $F_{2}\ni p$ , $F_{1}$ twistor
line $\hat{p}=\pi_{1}(\pi_{2}^{-1}(p))\simeq \mathbb{P}^{1}(\mathbb{C})$ . , $W\subset F_{2}$ ,
$\hat{W}=\pi_{1}(\pi_{2}^{-1}(W))=\bigcup_{p\in W}\hat{p}$ . Twistor Ward
. $W$ GASDYM $\hat{W}$ $SL_{2}(\mathbb{C})$ twistor line
, , ,
GASDYM .
, $SL_{2}(\mathbb{C})$ , GASDYM
Ward Ansatz . , .
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1. $E$ $\hat{W}$ $SL_{2}(\mathbb{C})$ twistor line . $\pi_{1}^{-1}(\hat{W})\simeq \mathbb{P}^{1}(\mathbb{C})\cross W$
$\pi^{*}E$
$\tilde{g}$ , $m$
$\tilde{g}(\zeta, z)=(\zeta^{m} \phi(\zeta z)\zeta^{-m})$ $on$ $\tilde{V}_{0}\cap\tilde{V}_{\infty}$ (32)
. $\zeta$ twistor line
$\tilde{V}_{0}=\{|\zeta|<2\}\cross W$, $\tilde{V}_{\infty}=\{|\zeta|>1/2\}\cross W$
2. $E$ twistor line
$\tilde{g}(\zeta, z)=\tilde{Y}_{\infty}^{-1}(\zeta, z)\cdot\tilde{Y}_{0}(\zeta,z)$ (33)
. $\tilde{Y}_{0},\tilde{Y}_{\infty}\in SL_{2}(\mathbb{C})$ , $\tilde{V}_{0}$ , .
3. $Y_{0}(z):=\tilde{Y}_{0}(\zeta, z)|_{\zeta=0},$ $Y_{\infty}(z):=\tilde{Y}_{\infty}(\zeta, z)|_{\zeta=\infty}$ , $J(z)=Y_{\infty}^{-1}(z)\cdot Y_{0}(z)_{\overline{\llcorner}}$ Ybng
potential .






$\in SL_{2}(\mathbb{C})$ . (34)
, $p\in Z$ , $\tau_{m}^{p}$ Hankel
$\phi_{p-1}$ $\phi_{p}$
$\phi_{p}$ $\phi_{p+1}$







, $\phi_{n}(z)$ , $\tilde{g}$ $\phi(\zeta, z)=\sum_{n\in Z}\phi_{n}(z)\zeta^{n}$ Laurent . $\pi^{*}E$
$\tilde{g}$ , $E$
$\pi_{1}$ , $(\partial_{1j}-\zeta\partial_{0j})\phi=0^{1}$
, , $\phi_{n}(z)$ a
$\partial_{1j}\phi_{n}=\partial_{0j}\phi_{n-1}$ , $(j=2, \ldots, N;n\in Z)$ (36)
.
, $H_{\lambda}$ GASDYM .
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3.3 Ward Ansatz
, $N+1$ $\lambda=(n_{1}, \ldots, n_{l})$ $H_{\lambda}$ GASDYM
GSS , , $\phi_{n}(z)$ ([3]) .
.
1. $\tilde{H}_{\lambda}$ $H_{\lambda}$ , $\chi$ : $\tilde{H}_{\lambda}arrow \mathbb{C}^{x}$ . $h=(h^{(1)}, \ldots, h^{(\ell)}),$ $\text{ ^{}(k)}\in$
$\tilde{\text{ }}(n_{k})$
$\chi(h)=\prod_{k=1}^{\ell}\exp(\alpha_{0}^{(k)}\theta_{0}(h^{(k)})+\cdots+\alpha_{n_{k}-1}^{(k)}\theta_{n_{k}-1}(h^{(k)}))$
. $\alpha=(\alpha^{(1)}, \ldots, \alpha^{(p)})\in \mathbb{C}^{N+1},$ $\alpha^{(k)}\in \mathbb{C}^{n_{k}}$ , $\sum_{k=1}^{\ell}\alpha_{0}^{(k)}=-2$
. $z\in Z_{\lambda}$
$\phi_{n}(z)=\int_{C}u^{-n}\chi(\vec{u}z)du$
. $\vec{u}=(1, u)$ , $C$ $u$- . $\{\phi_{n}(z)\}_{n\in \mathbb{Z}}$
(36) . $\lambda\neq(N+1)$ $\phi_{n}(z)$
.
2. $\phi_{n}(z)$ (32) $\tilde{g}(\zeta, z)$ Yang potential $J(z)$ .
GASDYM $D’$
$A_{0j}’=0,$ $A_{1j}’=-\partial_{1j}$ $\text{ ^{}-1}$ (37)
.
3. $D’$ $H_{\lambda}$ GSS , $\tilde{g}(\zeta, z)$
. , $\zeta\in \mathfrak{h}_{\lambda}$ t $\tilde{V}_{0},\tilde{V}_{\infty}$ $\theta_{\xi_{r}0},$ $\theta_{\xi,\infty}\in sl_{2}(\mathbb{C})$
$X_{\xi}\tilde{g}=\theta_{\xi,\infty}\tilde{g}-\tilde{g}\theta_{\xi,0}$
. $\lambda\neq(N+1)$ .
4. GASDYM $H_{\lambda}$ $D’$ , \S 2 Schlesinger
GSS .
3.4 Ward Ansatz GSS
Ymg $(z)$ , [1], [5], [6] , GSS
. , $G_{2,N+1}(\mathbb{C})$
$z=(\begin{array}{lllll}l 0 z_{02} \cdots z_{0N}0 1 z_{12} \cdots z_{lN}\end{array})$
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. Yang potential $J(z)$ Yang R-gauge :
$J= \frac{1}{f}(\begin{array}{ll}1 ge f^{2}+eg\end{array}) \in SL_{2}(\mathbb{C})$ . (38)
.





$\tilde{J}=\frac{1}{\tilde{f}}(\begin{array}{ll}1 \tilde{g}\tilde{e} \tilde{f}^{2}+\tilde{e}\tilde{g}\end{array})$ .
, $J(z)$ Yang .
, $\gamma_{1},$ $\gamma_{2},$ $\gamma$
$\gamma_{1}$ : $\mapsto\tilde{J}=(l 1)J(1 -1)$
$\gamma_{2}$ : $\mapsto\tilde{J}=(1 l)$ $(1 -1)$
$\gamma$ : $\mapsto\tilde{J}=(l 1)J(1 l)$
. p Yang potentiall (31) Yang
. $\gamma=\gamma_{2}0\gamma_{1}$ , $\gamma^{2}=1$
. .
83.2 1. $\gamma\circ\beta$ Ward Ansatz , $\tilde{g}$
$(\begin{array}{ll}\zeta^{m} \phi \zeta^{-m}\end{array})\mapsto(\begin{array}{ll}\zeta^{m} \zeta\phi \zeta^{-m}\end{array})$
. $\gamma 0\beta$ , (34), (35) $\phi_{n}\mapsto\phi_{n-1}(\forall n)$
.




. $\gamma_{1}0\beta 0\gamma_{2}$ , (34), (35) Hankel
1 .
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3. $\gamma_{2}0\beta 0\gamma_{1}^{-1}$ , $\tilde{g}$
$(\begin{array}{ll}\zeta^{m} \phi \zeta^{-m}\end{array})\mapsto(\begin{array}{ll}\zeta^{m+l} \phi \zeta^{-(m+1)}\end{array})$
. $\gamma_{2}\circ\beta\circ\gamma_{1}^{-1}$ , (34), (35) Hankel
1 .
32 , $\phi_{n}$ , GSS
.
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